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(54) rWflPOMEXAHUHECKAH flOPHMPYK)- 
IHAH TO/10BKA fl/lR PACUUHPEHMR TOcD- 
PMPOBAHHOrO n/lACTblPfl B 06CAflH0fl 
KO/10HHE 

(57) rnAP0Mex3HHMecKa« AOpHnpytoman rono- 
6K3 p/in paciunpeHna ro<t>pupooaHHoro nna- 
CTbipfl b oGcaAHOw KonoMHe. AopHMpyioutaa 
ro/iOBKa C0Aep)KMT KOHyc-nyaHcoH c npoAonb- 
MbiMn npo4>vi/ibMbiMH KSMaBKaMM. Kopnyc c ca- 
MoynnoTHflioiueMCfl Tpy6M3Ton Awa<t>parMoi*. 
CTyneHMaTbiMM b nonepesiiOM cciennw OKHa- 

MM M p33MeiUeHHb»Mt1 B HMX BWflBMXHUMM CeK* 

TopaMM, cTyneH43TWMn b nonepeMHOM 

CeMeHMM. 4 M/l. 



H3o6peTenne othocmtca k ycTpowcTBaM 
A/10 peMOHTa o6cdAHbix ko/iohh He<t>TSHbJx, ra- 

30BWX M APyrHX CKBaXCMH C Ue/1bK> BOCCTaHOB* 

neMMA repMeTMMHocTM m ynpOHneHMfl ctchkh 
xo/iOHHbi nyTeM ycTanoBKM CTa/ibHoro nnacTw- 
p« m co3AaHM» HanpiiKeHHoA CHCteMu o6caA~ 
Mafl Tpytia - nnacTupb. 

Ue/ib H3o6peTeHMR - yae/MMeHMe 3<J><t>eK- 

TMBHOCTM pa6oTbi rOflOBKM 33 CHeT yeenMMeHMfl 

paAwa/ibHoro ycwnMfl hs cexropa it yaemme- 
Hue cpoKd c/iy*c6u. 

Ha 4>ur. 1 npeACTSBneHd AopHupywmaa 
ronoBxa, npoAO/ibHuA paape3. b TpaHcnopT* 
hom no/ioxceHMM: Ha 4>hi\ 2 - AOpHMpyiomaH 
ronoBxa, o6ihwm bma. b paboneM nonoxenMu; 
Ha 4>nr. 3 - to xe. nonepe^Hbiw paspe3 npn 
paciunpeMMM cexTOpOB b Tpy6e c MMHMManb- 
Hoft ToniuwHOM Clemen; H3 <t>nr. 4 - to we. 
nonepe«Hbitt paapea npw npn*arnM rmacTbipa 
a Tpy&e c MaxcHMa/ibHoA tohluhhom ctchkm. 

rMApOMexaHHMecxan AopHnpy*oma« rono- 
axa coctomt H3 Kopnyca 1 c okh3mu, Bbino/i- 



HeHMoro b BMAe ynopHbix <f>naHtjeB 2 w uh/uin- 
Apa-K/ieTKM 3, aaxpen/ieHHOw MeacAy 4>«a»<ua- 
mvi. 0kh3 xopnyca Bwno/iHeHbi cryneHHaTbiMw 
a nonepewHOM ceweHMM. Ha nycTOTenon 

CTBO/lbHOM M3CTM KOpfiyC3 ra&KOH 4 33TRHyTbJ: 

KOHyc-nyaHCdH 5. ynopnue 4>/iaHuw 2 m uh- 
nuHAP^xiteTica 3. LUi/imhap~K!!Ctk3 3 4>viKCMpy- 

CTCfl T3 Kt4M OBpa30M, HTO fl/1 OCKOCTM 

CMMMeTpnn okoh xopnyca m ycTaHoa/ieHHbix b 
HtixCTyneHMaTbix b nonepenHOM nanpaB/ieHnn 

CCKTOPOB 6 COBMeiUeHbl C n/IOCKOCTBMM CMM- 
MGTpMM HpOAO/lbHWX np04>H/lbHWX K3 H3B0K 

KOHyca-nyaHcoHS 5. Ha cTBO/ibnow m3ctm icop- 
nyca hoa uw/iMMAPOM-KncTKCM 3 u cexTopaMM 
6 pa3MeiueHa caMoyn/ioTHHiomawcp Tpy6Ma- 
Ta» A^a<t>pdrMa 7, B3anMOAeMCTByioiMafl c 
6onbtunMM CTyneHHMM ceKTOpoa 6. 

YcTpowcTBO pa6oTaeT c/ieAyK>iMMM o6pa- 
30m ( 4>ur. 2). 

npu cnyc.Ke b o6caAHyio KO/iOHHy 8 hmx- 
hmm kohgu ro<|)pMpoBaMHoro nnacTwpR 9 pac- 
nonoxeH Ha KOnyce-nyaHCOHe 5. npiineM 



1745873 



Bomyrwe *y»m n/iacTbip« eeeAeHW m ynnpaK)T- 
-q b npOAOnbHwe npo<t>n/ibHbie xsHaBXM xoHy- 
nyancoHa. nnadupb najxej hb uiTanrn 10 
* ero oepxMMM komcu 4»MKCwpyeTcn topuom 
cm/iobux unnwHApOB flopHa m/ih ruAPOMexa- 

HMMeCKOrO RKOpfl. 

npw C03A3HMM pa6oMero AaoienwH ao- 
pMupyioman ro/iosxa bxoawt b nnacTbipb. pac- 
ujmP»« ero ao n/iOTHoro KOHTaiaa c o6caAHOw 
TpyGofi. rioA AaaneHiieM caMoynnoTH»K)tmie- 
en KOMUbi uw/iMHAPHMeCKOft A"a<t)parMbi 7 
nnoTHO npi/mtMMaioTC* x CTeHKaM rnyxoro yr- 
nySneHua A. co3Aaean repMeniMHocTb b pa6o-- 
MePi KaMepe npaxTMMecKM 6ea p3Aua*bHoro 
pacmnpeMMfl. 

UeHTpa/ibHaJi nadb Ana4>parMbi 7, pac- 
uiMpwwcb, B03Ae«CTByeT Ha BbiAon»Hsie cex- 
Topw 6, npuxMMan ux k neAOXUMaM ri/tacTbipa 
four. 2). 

flpn 3tom ocTanbHaw MacTb pactuwpHio- 
mewcn Ana<t>parMU ynwpaeTca b HenoABH*- 

HyK) BHyTpCH HK)K) ' TlOBepXMOCTb 

Uii/iMHAPa-KneTKir. 

Pa6oMne <{>yHKUMvi nepeneceHW na Gonee 
npoMHyxj m Ao/irofieMHyio inmnHAPMHecicyK) 
MacTb AMa<|jparMbi. 

. UM/iMHAPMMecKan A^a^parMa, pacujMpa- 
acb, ynwpaeTCfl sacTbK) CBoew BHeumeft no- 
apxHOCTw a uM/MHAp-K/iency. B peay/ibTaie 
Ha Avia4)parMe bo3hmk3iot npflMOyro/ibHbie 

BWCTynbl MAH BnaAMHbl (B 3aBMCMM0CTM OT CTe- 
nfeMM BblABMXeHWR CeKTOpOB). COOTBeTCTByiO- 

mne'onopHoft noaepxHOCTM ocMOBaHwn 
xa*Aoro cexTopa. BemmMna owABMtteHwa 
cexTopa Ko/ie6neTc« b 3aBwcnMOc™ otto/iium- 

Hbt CT6HKH 0&C3AH0M TpyGbl, Ha/IMMMH W/1M OT~ 

cyTCTBMR nnaCTWpfl. 

Ha 4>nr. 3 n 4 noxaaaHbi npeAe/ibHwe cny- 
M3M BbiABMtteHwn cexTopos noA H3rpy3xofi: 
npw pacwupeHwii b Tpy6e c MHHMMa/ibHO* ton- 
iumhoh CTeHK* (<t>wr. 3)hb tpy6e c MaxcwManb- 
noft Tonim^HOM ctchkm c ruiacTwpeM (<t>wr. 4). 
ycTynw» KOTopue npn stom o6neraeT Ana<J>- 
parMa no nepwMeipy onopHOi* noBepxHOCTM 
OCHOB3HMR cexTopa. He npeBbiiuawT 3-3 5 mm. 
ripw cr/ianceHHbix xpoMxax w MMHHManbHux 
3a3opax b oxHe Me*Ay ceKTopOM m xopnycoM 
MCxmosaeTca npvtMUHa 6bictporo pa3pyweHM» 



peawHbi AMa4>pa^Mw: 33TexaHne m noc/ieAyio- 
mee 3ameM/ieHMe. flaxe b c/iyMae nopwaa am- 
a(j) P arMbi Ha yciyne (nocne A"WTe/ib>40fi 
SKcnnyaTauMM) b ronosxe yAaeicn nerxo boc- 
5 cTdHOBHTb Heo6xoAMMoe AaoneHwe m 3aaep- 
iunTb ycTaHOBicy nnacTwpn 6ea aB3pnw w 
ocno*HeHvui. Hpw nopwae AMa<t>parMW yTeMxa 

NMAKOCTM 0O3MO3KM3 TO/lbKO Mepe3 3330pbl B 

oxHe Me?KAy cexTopoM m xopnycoM. npw xoao- 
10 boh nocaAKe cexTopa b oxHe cyMMapHa« nn^- 
iuaAb 3a3opoo lie npeBbiiuaeT 20-40 mm . 
ymiTWBan 6onbiiJO« K034)<t>MUHeHT conponiB- 
iieHWR y3xoro me/ieBHAHoro 3a3opa m nepe- 

KpblTMfl OCHOBHOW erO M3CTM pe3MHOM 

15 AMa<J>parMU, Heo6xoAMMoe AaBJieHwe mow 
6biTb nerico BOCdaHOB/ieHo HesHaMWTenbHbiM 

nOBUOJeHMeM npOM3BOAHTe/lbHOCTM nacocHo- 

roarperaTa. 

CyMMapnoe paAwa/ibnoe ycMnwe. pa3an- 
20 BaeMoe ronoBKOM. nepeAaeTCfl He hb 12. 3 1*3 
6 BbiABMXHbixcexTopoB. C/teAOBaTe/ibHO, npw 
3tom nee pa60MeM AaaneHiiw ycwnwe paAna/ib- 

HOrO B03Ae«CTBMH CdCTOpa H3 HeAOKMM rot- 

pw B03pacTaeT o A»a paaa. hto rapaHTiipyeT 
25 no/iHoenpMxaTwen/iacTupa. . 



(DopMynaM3o6peTeHH« 

rwAPOMexsHMMecxafl Aopnwpyiomasi ro/io- 
30 Bxa ahr pacumpeHwa ro^pupoaaHHoro n/ia- 
CTbipn, b o&caAHOft KonoHHe, BK/iiosaiomaji 
KOHyc-nyancoH c npoAonbHWMM npo<t>HAbHbi- 
mh KaHdBxaMd, xopnyc c pa3MeweHHWMM b 
HeM caMoynAOTH»iomeMCfl TpyfaaTOft Awa4>- 
35 parMOft m BbiABMxcHWMw cexTopaMM. CTynenMa- 

T bl MM B CeMeHMM. yCTaHOB/ieHHWMM C 

B03MomHOCTbio B3aMM0Ae«CTBWfl 6o/ibiuew 
CTyneHbK) c Awa<l>parMOH. oT/»MMaioma*Cfl 
T6M. mo, c ue/ibio yaenMseHHW a^exTHBHOCTM 
40 pa6oTw ro/iOBKM 3a cmct yBe/iMMeHM» paAna/tb- 
Horo ycwnw* Ha cexTopa m yBenwMeHMP cpoxa 
cnyx6u, BWABH)»cHbie cexTopa BbinonHenw 
• cTyneHMdTbtMM b nonepeMHOM ceMeHHM. a xop- 
nyc HMeeT cTyneHsaTwe b nonep^MHOM ceMe- 
45 hmm oxHd noA BWABVixHbie cexTopa. npMMeM 
nnocxocTH cmmmctpwu okoh xopnyca m npo- 
AonbHbix npo4>wnbHbix xaHaBox roHyca-nyaH- 
cona coBMemeHbi. 
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Enhanced efficiency of the head for expanding the corrugated patch 
is due to the Increased thrust on the sectors, and its longer service 
life The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

* 11 * n *The hydromechanlcal head is lowered In the casing string (8) 
so that the lower end of the corrugated patch (9) Is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end la then fixed by the actuating cylinders of the mandrel, 
-"he pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermettcity of the working space. 
USB/ ADVANTAGE - Repair of casing strings of oil. gas and 
wcher boreholes by installing a steel patch. Enhanced effectiveness 
of the head U due to Increased radial stress on the sectors. 
Bui^C/7.7.W. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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